Transcription of the Acanthamoeba TATA-binding protein gene. A single transcription factor acts both as an activator and a repressor.
Transcription of the Acanthamoeba TATA-binding protein (TBP) gene is regulated by TBP promoter-binding factor (TPBF), a previously described transactivator that binds as a tetramer to the TBP Promoter Element (TPE) and stimulates transcription up to 10-fold in vitro. Here we report that TPBF also functions as a transcription repressor by binding to a negative cis-element, located between the TATA box and the transcription initiation site. The negative element, referred to as the nTPE, is structurally similar to the TPE, and its disruption increases the transcription potency of the TBP promoter. TPBF binds to the nTPE, as demonstrated by mobility shift assays. However, the binding affinity of TPBF for the nTPE is about 10-fold lower than for the TPE. When placed upstream of the TATA box, the nTPE has very little effect on transcription. However, it inhibits transcription when placed at several positions downstream of the TATA box. Mechanistic studies with the TBP promoter suggest that binding of TPBF to the nTPE not only prevents TBP from binding to the TATA box but also displaces bound TBP, thereby inhibiting further assembly of the preinitiation complex. These results suggest a mechanism in which the cellular TPBF concentration controls the level of TBP gene transcription and show that a single factor can be stimulatory, inhibitory, or neutral depending on the sequence and the context of its binding site.